INTRODUCTION {#sec1-1}
============

The lateral cutaneous branch of the second intercostal nerve is called the intercostobrachial nerve. (ICBN)\[[@ref1][@ref2][@ref3]\] It pierces the intercostal muscles and the serratus anterior muscle in the midaxillary line, crosses the axilla to the medial side of the arm and joins with a filament from the medial cutaneous nerve of arm. While crossing the axilla the nerve gives off the posterior axillary branch which supplies the posterior axillary fold. Thereafter the ICBN pierces the deep fascia and supplies the skin of the upper half of the medial and posterior part of the arm,\[[@ref4]\] connecting with the posterior cutaneous branch of the radial nerve. Its size is in inverse proportion to the size of the medial cutaneous nerve. An intercostobrachial branch can sometimes arise from the anterior branch of third lateral cutaneous supply the axilla and the medial side of arm.\[[@ref1][@ref2][@ref3]\]

The ICBN can penetrate the pectoralis major and minor muscles without supplying them.\[[@ref5]\]

It may supply the pectoral muscles via a medial pectoral branch.\[[@ref6]\]

The ICBN is encountered during sentinel lymph node biopsy and axillary lymph node dissection (ALND) done for breast cancer surgery which require the removal of the axillary lymph nodes. It is frequently damaged with consequent pain and paresthesia post mastectomy.\[[@ref7][@ref8][@ref9][@ref10]\] Thus, ICBN preservation is of concern during surgical procedures for breast carcinoma.

The alar thoracic artery (ATA) is a variable branch from the second part of the axillary artery supplying the fat and lymph nodes of the axilla.\[[@ref11]\] It has been described as present bilaterally.\[[@ref12]\] It has been reported as a variable branch from the third part of the axillary artery and supplying the fasciae and lymph nodes of axilla.\[[@ref13]\] Surgical procedures on the axillary region and pectoral region can be complicated by the presence of an ATA.

CASE REPORT {#sec1-2}
===========

During routine undergraduate medical teaching program of the upper extremity a variable pattern of neural communication was observed in the axillary region in an adult male cadaver.

On the right side, the medial cord was seen to give off two medial cutaneous nerves of arm. The cranial medial cutaneous nerve (MCNA 1) was seen to arise just proximal to medial root of the median nerve \[[Figure 1](#F1){ref-type="fig"}\]. The caudal medial cutaneous nerve of arm (MCNA 2) emerged 1.5 cm distal to MCNA 1 0.9 cm proximal to the union of the two roots of median nerve. The MCNA 2 was seen passing medial to the axillary vein. A thick ICBN was seen emerging as usual from the second intercostal space. In addition to the ICBN two nerves ICBN1 and ICBN2 were found emerging as usual from the second intercostal space which traversed toward the medial aspect of arm \[[Figure 1](#F1){ref-type="fig"}\]. The MCNA 1 was seen to communicate with the ICBN2 7.2 cm distal to its origin. The ICBN 2 was running posteriorly and terminated by supplying the floor of axilla.

![Right side axillary region showing Mn = Median nerve, MCNA1 = Cranial medial cutaneous nerve of arm, MCNA2 = Caudal medial cutaneous nerve of arm, ICBN = Main trunk of the intercostobrachial nerve, ICBN 1 = Upper communicating branch of the intercostobrachial nerve, ICBN2 = Lower communicating branch of the intercostobrachial nerve, AXA = Axillary artery, TAA = Thoracoacromial artery, ATA = Alar thoaracic artery, Pm = Pectoralis major](ABR-4-51-g001){#F1}

The MCNA 2 was seen to communicate with ICBN1 5.6 cm distal to its origin. The ICBN and the ICBN1 coursed toward the posterior axillary fold and innervated the medial aspect of arm.

The ATA branched off the axillary artery, 0.2 cm distal to the origin of the thoracoacromial artery \[[Figure 1](#F1){ref-type="fig"}\]. The ATA measured 6.1 cm in length. This vessel passed along the lateral thoracic wall between the ICBN and ICBN2 and terminated thereafter \[[Figure 2](#F2){ref-type="fig"}\]. A branch of the ATA (Br ATA) was seen to bifurcate from the main vessel 0.9 cm distal to its origin and enter deep into the axilla.

![Right side axillary and lateral thoracic region showing MCNA1 = Cranial medial cutaneous nerve of arm, MCNA2 = Caudal medial cutaneous nerve of arm, ICBN = Main trunk of the intercostobrachial nerve, ICBN 1 = Upper communicating branch of the intercostobrachial nerve, ICBN2 = Lower communicating branch of the intercostobrachial nerve, ATA = Alar thoracic artery, Br ATA = Branch of the alar thoracic artery](ABR-4-51-g002){#F2}

The ICBN on the left side emerged as a single trunk from the second intercostal space and coursed towars the axilla. In the axilla it gave off a branch to the posterior axillary region and terminated by communicating with the medial cutaneous nerve of arm. No vessel corresponding to the ATA on the right side was observed on the left side from the three parts of the axillary artery.

DISCUSSION {#sec1-3}
==========

The ICBN is encountered during diagnostic procedures like sentinel lymph node biopsy for staging of breast carcinoma\[[@ref14]\] and therapeutic procedures e.g. axillary lymph node dissection (ALND) performed with partial or radical mastectomy performed on the axilla.\[[@ref15][@ref16]\]

Researchers have discussed the benefits and risks of ICBN preservation. The neural connections as observed in the current study may be responsible for post-operative sensory complications in spite of adequate preservation of the ICBN. Owing to the distribution of the nerve its injury causes sensory deficit in the medial aspect of upper arm and sensory deficits below the elbow and posterior axillary fold.\[[@ref9][@ref15][@ref16]\]

Abdullah *et al*. reported that ICBN preservation was possible in most cases thereby reducing the incidence of sensory deficit in patients with axillary node clearance.\[[@ref7]\]

Freeman *et al*. have also stated that although preservation of ICBN increases the duration of the operative maneuver but is nevertheless advisable owing to reduced incidence of post-operative sensory benefits.\[[@ref15]\] In another study Toressan *et al*. agreed with the above view but also reported that the duration of surgery is unaffected.\[[@ref16]\]

Cunnick *et al*. explained the intercostal origins of the nerve in the six cases though the communicating branches were not discussed.\[[@ref5]\] O'Rourke *et al*. observed the ICBN originated from the second intercostal space in 28 specimens and a constant posterior axillary branch was observed in all the cases. In 36% cases the ICBN had a connection to medial cord but in 18% of cases to MCNA.\[[@ref17]\] In our case we have also observed the ICBN and ICBN1 to separate early and supply the posterior axilla. The sectioning of the posterior branch causes pain or discomfort or a sensation of fluid in axilla.\[[@ref17]\] The main branch is responsible for sensory supply to the posteromedial aspect of arm. These communications could be the reason for sensory disturbances despite preservation of the main trunk of ICBN.

Loukas *et al*. studied the extra thoracic course of the ICBN and described the different arrangements of the nerve as Type I to Type VIII. They have described the most common type as type I (45% of their specimens) where the ICBN exhibited two communications, one with MCNA and the other with MCNFA.\[[@ref18]\] However, we have observed a dual communication with two medial cutaneous nerves of arm, respectively. The advancements in neurotization and nerve grafting procedures make it imperative for us to know about these communicating peripheral nerves. The branches of the ICBN in our case were related to the ATA. Constantin Rusu has reported a bilateral ATA, on the right side originating from the third part of axillary artery but on the left side from a high radial artery. On both the sides the vessels were coursing through the axilla and finally terminating by supplying the pectoral region.\[[@ref12]\] Kogan and Lewinson have reported a thoracoepigastric branch from the axillary artery which anastomosed with the superficial epigastric artery.\[[@ref19]\]

Majumdar *et al*. in their study of branching pattern of the axillary artery on the West Bengal population in 70 cadavers reported the ATA in two cases (of the two cases one was a male and one was a female) arising from the third part of axillary artery.\[[@ref20]\] Reddy *et al*. have also reported an ATA arising from the second part of the axillary artery recently.\[[@ref21]\] We have observed it to be a branch from the second part of the axillary artery. The ATA in our case is dividing into a branch supplying the axilla and the main vessel itself. The main vessel is surrounded by the branches of the ICBN close to its termination and sends by supplying the pectoral region. During sectioning of the ICBN this has to be kept in mind as hemorrhage can occur if an ATA is encountered. Therefore, it is mandatory that surgeons be aware of the site of an ATA as well as rare neural connections in the axillary regions to avoid post-operative complications.

CONCLUSION {#sec1-4}
==========

The communications between the brachial plexus and ICBN need to be thoroughly explored and variations of branches of ICBN and medial cutaneous nerves borne in mind while trying to preserve the ICBN in axillary procedures. We as anatomists opine that additional nerves emerging from the second intercostal space in the present investigation could be utilized for nerve grafting procedures. Further awareness about vessels like the ATA is relevant for avoiding vascular complications.
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